Objectives: The present study was aimed at surveying the Italian food consumption patterns in the 90s. It represented the second nationwide food intake survey that was carried out by the Istituto Nazionale di Ricerca per gli Alimenti e la Nutrizione (INRAN). Design: Cross-sectional study. Setting: Free-living households. Subjects: Sampled subjects: 1147 households randomly selected to be representative of the four main geographical areas (North-West, North-East, Centre, South). Analysed subjects: 1978 individuals out of 2734 initially collected in 15 Collaborative Centres strategically scattered through the national territory. Methods: A mixed 7-day based survey technique was applied in order to survey both individual and household consumption. At individual level, food intake was recorded by a self-compiled diary. At household level food data collection was by compilation of a food inventory by the dietician, a purchasedawasted foods diary and a recipes form both compiled by the person responsible for food related activities (decision of purchase, purchase, preparation of meals) in the household. All recorded data were monitored by the dieticians who visited the households participating in the study, at least three times. Household members were interviewed in order to collect socio-demographic, lifestyle and motivational information. Furthermore, ®eld-workers performed the food coding and the input of data by an ad hoc developed software. The survey design allowed an internal quantitative check of food data. Several check steps were centrally performed Results: The complex methodology caused the 46.8% response rate and afterwards a reduction of the analysed units (72% of the surveyed individuals). However, the analysed sample provided suf®ciently reliable data for outlining the most relevant aspects of dietary patterns in Italy. In order to better interpret the results, controversial aspects are also illustrated and discussed in the text. The disparity analysis found that traditional diversities among Italian regions are still alive. In general, males eat more than females. Analysis according to the age class (children: 1 ± 9 years old; adolescents: 10 ± 17; adults: 18 ± 64; elderly: b 64) showed differences especially between the group of children vs all the others, but also in the two groups of young individuals vs adults and the elderly, that could represent clues of an incorrect way of eating. Conclusions: Taking into account the different methodology, the comparison with previous results showed changes in the Italian average diet complying with an increasing attention to healthy aspects by large sectors of the population, but also opposite tendencies that should be carefully monitored. Sponsorship: Minister delle Politiche Agricole e Forestali (Mi.P.A.F.).
Introduction
Outlining food consumption patterns is key in assessing dietary adequacy and safety, representing important aspects in evaluating the relationship between diet and health, including the role of consumers' attitudes, preferences and lifestyle related to socio-economic situation and cultural models.
In Italy, different sources provide data on food supply and consumption. In particular, in the public sector, the National Institute of Statistics (ISTAT) delivers Food Balance Sheets (ISTAT, 1981 (ISTAT, ± 1990 ) yearly, also published by the Food and Agriculture Organisation (FAO) (FAO, 1991 (FAO, ± 1994 (FAO, , 1994 (FAO, ± 1997 , Household Budget Survey results (ISTAT, 1978 (ISTAT, ± 1995 and more recently information on Italian eating habits (ISTAT, 1998) . Other consumption data are supplied by private marketing companies. The types of data provided (food supply, consumption and frequencies) are not immediately suitable for the evaluation of the nutritional aspects of dietary pro®les, because the data structure is meant for economic analysis. However, these data are often used for international comparisons or trend analysis, mainly because they are carried out at regular time intervals by adopting comparable methodologies.
On the other hand, dietary information for speci®c purposes (single food components andaor population groups) are copiously provided by several research teams within diverse contexts, such as for example epidemiological studies, clinical trials, etc (Turrini, 1993) . However, the informative power of this large amount of data is reduced by the extreme fragmentation.
In synthesis, either currently collected data provide a comprehensive picture but they are not designed for nutritional analyses, or ad hoc surveyed data are much too speci®c for comprehensive studies on food behaviour with nutritional purposes.
For this reason, the Istituto Nazionale di Ricerca per gli Alimenti e la Nutrizione (INRAN) carried out the ®rst nationwide food intake study in the 1980s (Saba et al, 1990) . In the ®rst study, data were collected at household level only and per-capita consumption was assessed by utilising ancillary information, such as the number of family members, the number and type of meals consumed at home and the importance of the latter for each person (Saba et al, 1990; Cialfa et al, 1991) . The survey comprised approximately 12 000 households ($ 36 000 individuals) scattered throughout the national territory and representative at geographical area level. The estimated total diet for the whole sample and the main four geographical areas included about 130 food items that were obtained from the aggregation of about 12 000 single food products .
The need for updated information on Italian dietary patterns led to a plan for a new survey in the 1990s. The estimate of the evolution required to adopt the same methodology and lack of individual intake data at national level needed to be investigated at this level. Therefore, a mixed approach was used in order to survey both household food consumption and individual intakes.
The aim of this paper is to describe the main results of the more recent survey named INN-CA 1994 ± 1996 (Nationwide Nutritional Survey of Food Behaviour of the Italian population) with speci®c attention to the results at the individual level.
Methodology

Sample
A sample size of 1200 households was calculated to be needed according to the strati®cation into the four main geographical areas of Italy (northwest, northeast, centre, south and islands). The sample size assessment was based on the average intakes obtained from the 1980 ± 1984 survey (Saba et al, 1990) . Households were randomly selected from registries. In order to achieve the desirable size, three substitute households were drawn per each main household. The selected household was contacted by mail and afterward by telephone one or more times. If the main households refused to participate in the study the ®rst following one was contacted. The operation was repeated until the fourth one had been contacted. In most cases all substitutes were used, therefore the response rate was Table 1 Distribution of sampled individuals in the INN-CA study 1994 ± 1996 by geographical areas and gender
Individuals
Males
Females Total Household n % n % n % n % 46.8% of the total contacted households. Non-responders were asked to answer some questions of a short questionnaire in order to determine the number of family members, the composition by age and sex, and the motivation for the refusal.
The ®nal sample size reached 1147 households, corresponding to 2734 individuals ( Table 1 ). The distribution of the population among the four areas was only slightly different from that estimated by the ISTAT, respectively 26% (northwest), 18% (northeast), 19% (centre) and 37% (south and islands).
Other factors representing potential sources of variability were taken into account: demographic size of municipalities and seasonal variation. The sampled households were selected from registries of municipalities with different members of inhabitants and they were distributed in the four seasons. Furthermore, periods like Christmas and Easter were excluded because of the speci®c food habits of the population.
Collaborators and personnel
The study involved 15 Collaborative Centres chosen according to their strategic position within each main area. Each Collaborative Centre recruited its own personnel composed of dietitians (see acknowledgements).
Dietitians had been centrally trained at the INRAN for some days, and they had on-line assistance from the group in Rome. Furthermore, after the start of the study all centres were visited in order to ®nd out whether there were problems that could be resolved before continuing.
Speci®c and very detailed documentation was delivered in order to explain the correct compilation of survey forms.
Data collection
Food data forms (diaries and inventories) and questionnaires were administered to random households at two different levels, household and individual (Table 2) , in order to investigate all aspects of food intakes patterns (Turrini, 1997 (Turrini, , 2000a Turrini et al, 1999b) .
Qualitative aspects of food intakes pro®les were surveyed by administering to the person responsible for foodrelated activities (choice, purchase, preparation of meals) a speci®c questionnaire aimed at investigating these plus a number of other cultural aspects.
Sociodemographic, anthropometric, cultural and lifestyle factors were surveyed at individual level by another questionnaire administered by the dietitian to each member of the family.
A further questionnaire aimed at investigating attitudes and beliefs of people aged at least 14 y was also administered by the dietitian (Saba & Di Natale, 1998) .
Food intake estimation is a very delicate as well as central point in a nutritional survey. Several aspects must be taken into account in order to obtain the most accurate values. For these reasons a set of forms was used. In particular, the food data section was split into four survey forms (Table 2) aiming to detect how people eat foods according to preparation and combination within meals during a day, simultaneously expressing data in the most suitable way to match them with the available food composition data (Turrini et al, 1999b; Turrini, 2000a) .
Individuals recorded their consumption in a 7 day diary in detail (quantities, place, meal and time of consumption), the person responsible for the food-related activities in the household compiled the 7 day purchaseawastage diary (quantities, place of purchase, priceaquantities, details of waste, eg left-over, given away, given to pets) and the recipe diary (ingredients, net weight, cooking method, weight of cooked dish). The dietitian compiled the household inventory by weighing foods in the cupboard at the beginning and at the end of the survey week and by reporting the amounts recorded in the purchaseawastage diary. The division in ingredients was mostly possible for dishes prepared at home, while for consumption outside the home the total amount of each dish was recorded in most cases.
Data processing Ð ®rst step
The following points were developed in order to check completeness, data quality and functionality for the speci®c purpose, ie nutritional evaluation of the diet:
1. Food quantities had to be expressed as single food items, raw and edible part only. Therefore mixed dishes were split into single ingredients according to the collected recipes`if prepared at home' or standard recipes`if consumed out'. In some cases conversion factors were applied. (a) to enter data in computerised systems; (b) to perform a consistency check of quantitative data;* and (c) to check all types of surveyed variables.
Database design of the archives, software procedures and processed data have been published previously published (Turrini et al, 1999b) .
Data processing Ð second step
The second data check was performed after the ®rst calculation of dietary energy and nutrients by applying the Italian Food Composition Tables (Carnovale & Marletta, 1997) . The individual daily energy intake was compared with the daily energy requirement calculated by applying equations of basal metabolic rate plus coef®cient of physical activity published in the Italian recommended dietary allowances (SINU, 1996) . The revision, performed by looking at individual intake data, revealed that people showing an energy intake less than 80% of the daily requirement had incomplete data not detected in the previous step. These individuals were excluded from the data analysis because of the practical impossibility of recovering the missing information. The set of 1978 responders with complete food intake data was used for the present analysis. The compliance with strati®cation criteria and more generally with the distribution of the surveyed sample by area, gender and age was tested by applying w 2 which did not show the introduction of biases in the percentage composition of the sample.
Food groups
More than 42 000 food items were collected. Several steps based on the initial coding system (Turrini et al, 1999a) allowed the identi®cation of over 1600 different types of products. These items represented the base for the application of the aggregation criteria. Up to now, 12 different types of aggregation have been generated, but the system is open for adding further criteria. Each aggregation code makes the next one easier (Turrini et al, 1999b) .
The need to describe the estimated diet in the most readable way, providing the comparison with the ISTAT data at the same time, has led to 65 food items to be chosen as reported in the results section. A speci®c aggregation was adopted (45 food items) in order to compare the 1994 ± 1996 average intakes with the 1980 ± 1984 ones (Saba et al, 1990; Turrini, 2000b) .
Statistical analysis
The SAS 6.12 statistical package (SAS, 1990 ) was used to test the differences across population groups of different geographical area, gender and age. The Kruskal ± Wallis analysis of variance (N1PARWAY procedure) was performed in order to evaluate the relationship of these factors and the observed intakes.
The effect of taking several individuals from the same household on total variance was analysed in two different ways. The homogeneity within households was descriptively assessed by applying the Z Pearson correlation ratio (between groups varianceatotal variance) to two partitions of the total selected sample both generating seven groups: (a) the groups were determined by dividing the individuals according to their code within the family (ranging from 1 to 7); (b) each group included all individuals living in households of the same size. The effect of the reduction of the total variance on the signi®cance of the Kruskal ± Wallis test was estimated by applying the test itself to a subsample of 538 individuals (538 analysis) randomly selected from 
Results
Dietary pro®les
Mean, standard deviation (s.d.) and median were the parameters of the distribution of daily food intakes that were expressed in grams of net raw quantities. The results for the total sample (including results for consumers only and the percentage of consumers), both genders, four age classes (children (1 ± 9), adolescents (10 ± 17), adults (18 ± 64) and elderly people ( b 64)), and the four main geographical areas (northwest, northeast, centre and south and islands) are reported in Tables 3 ± 6. All the tables are divided into two parts because of the number of food items included. The values in the last two columns of the cited tables represent the probabilities given by the application of the Kruskal ± Wallis test on the total selection indicated as P (n 1978) and in the 538 analysis (P (n 538) ). In fact, almost all the distributions considered presented positive asymmetry (most of the food items had median of 0.0), with the exceptions of`milk intake' for the central area and the adolescents group, and`pasta, not ®lled' among children.
In order to make the interpretation of the results easier, the comments are grouped according to the main food groups.
Cereals and tubers.`Bread and pizza', followed by`pasta not-®lled' dominated the cereal consumption both in terms of mean values (respectively 149.5 and 47.1 g) and in terms of percentage of consumers (respectively 98.6% and 94.1%, Table 3a ). Less often consumed were`potatoes, raw and cooked (including crisps)' (40.8 g), notwithstanding the 81.2% of consumers, so differentiating the Italian dietary pro®le from that of other European countries. Minor quantities of`rice',`crackers, bread sticks, rusks, etc', grains and¯our'`pasta made with eggs and ®lled' and breakfast cereals' were eaten by the sample. Among these items only`rice' achieved more than 50% of consumers.
Gender determined different patterns for`bread and pizza',`crackers, bread sticks, rusks, etc' and`pasta not®lled' (due to`pasta, durum wheat'; Table 4a ). Females were more inclined to consume substitutes for bread rather than bread or pasta compared with males, as evidenced by the median (1.7 vs 0.0 g). The relationship of the gender factor with these food intakes was also con®rmed by the analysis on the subsample. In addition a different pattern was observed also for`pasta made with eggs and ®lled' reaching P`0.05. Table 5a shows that the adolescents (10 ± 17 age class) were the strongest consumers of the majority of food items in this group, the elderly ( b 64 age class) consumed the highest quantity of`crackers, bread sticks, rusks, etc',`rice' and`egg noodles', and adults (18 ± 64 age class) showed the highest intakes of`grains and¯our'. As expected, children had the lowest values for all the items, while adults had in general an intermediate behaviour. The 538 analysis showed a reduction of signi®cance, especially for`breakfast cereals' and`potatoes, raw and cooked (including crisps)' but not for`bread and pizza' and`grains and¯our'.
Considering the geographical areas (Table 6a) ,`bread and pizza',`pasta not-®lled' and`potatoes, raw and cooked (including crisps)' were mainly consumed in the centralsouthern area, while`crackers, bread sticks, rusks, etc', pasta made with eggs and ®lled',`rice' and`breakfast cereals' were mainly consumed in the northern ones. The region showing the highest intake of`grains and¯our' was the northeast, probably because of the tradition of preparing cornmeal mash (in Italian polenta). Finally, the centre was characterised by the lowest consumption of`pasta made with eggs and ®lled', but`egg noodles' achieved the highest rating in that area. In this case the increase of the variance in the 538 analysis led some food intake to become not signi®cant:`crackers, bread sticks, rusks, etc',`egg noodles',`grains and¯our' and`potatoes, raw and cooked (including crisps)'.
Meat, ®sh and seafood, eggs, dry legumes. Descriptive statistics for this group carrying proteins are shown in Tables 3b (total sample), 4b (gender), 5b (age classes) and 6b (geographical areas).
Foods reaching higher consumption were, in order, beef',`®sh and seafood, fresh and frozen',`poultry', ham, salami, etc' and`eggs'; other food items did not achieve either 10 gaday or 50% of consumers (Table 3b) .
Males showed higher intakes than females for all the items (Table 4b ), but differences were signi®cant for six out of 11 items:`beef' and`ham, salami, etc',`pork', poultry' and`®sh and seafood' (both items). However, only`poultry' and`ham, salami, etc' remained signi®cant in the subsample analysis.
Regarding age classes (Table 5b) ,`ham, salami, etc' and`®sh and seafood, preserved' were the food items showing the most relevant disparity (P`0.001). These were followed by`beef ' and`eggs' signi®cantly different at P`0.01. Finally,`horse meat' and`®sh and seafood, fresh and frozen' reached P`0.05. In this case also adolescents appeared to eat more than the other groups except for`horse meat' and`®sh (fresh, frozen or other preservation method)', which are more ofter consumed by adults. However, all differences were smoothed in the 538 analysis except for`ham, salami etc'.
Differences arose between regions (Table 6b) , especially with regards to`sheep meat' and`horse meat', the former consumed more in the south and the latter consumed more in the northeast.`Fish and seafood' (®sh, molluscs and crustaceans) and`eggs' were also differently consumed:`®sh and seafood, fresh and frozen' and eggs' were frequently eaten only in the southern area, while`®sh and seafood, preserved' was more eaten Milk and dairy products. The highest percentage of consumers was shown for`cheese' (98.4%) and`milk' (70.7%) (Table 3c ). Males ate signi®cantly more`cheese' than females, and females ate signi®cantly more`yoghurt' than males (Table 4c ). Children had the highest intakes of`milk' and`yoghurt' (both decreasing as the age increases) and the lowest consumption of`cheese' (Table 5c ). For`cream' the signi®cance disappeared when considering the 538 analysis. Adults had the lowest intake of`milk'. Finally, yoghurt' and`cream' characterised northern vs centralsouthern region intakes (Table 6c ).`Cheese' was also mainly eaten in the northern regions rather than in the central and southern ones, but differences were not so signi®cant (P`0.05) and they were completely cancelled in the 538 analysis.`Milk' intake showed similarity across regions in both cases.
Vegetables and fruit.`Vegetables, fresh and frozen' followed by`fruit, fresh' (excluding citrus fruit) provided the major contribution to this group both in terms of intakes and percentage of consumers (Table 3d) . Tomatoes, even if frequently eaten, did not reach the same importance when considering`tomatoes for salads' separated from`tomatoes, ripe' used for sauces, often tinned. However, if summed they have the third highest ®gure (75.5 gadayacapita). The fourth highest consumption was citrus fruit'. In this case also, males showed higher intakes than females (Table 4d ) except for fresh and frozen vegetables and nuts and dried fruit, but the only signi®cant difference was observed for`tomatoes, ripe' (P`0.01 in the total selection and P`0.05 in the 538 one).
All items, except for`tomatoes, ripe' were consumed less by younger (children and adolescents) vs older (adults and elderly) people (Table 5d) , so con®rming the well-known lack of preference for vegetable food products by young people.`Citrus fruit' did not show signi®cant differences between age classes, while`fruit, fresh' was mostly consumed by the elderly individuals.`Tomatoes, ripe',`legumes, fresh and frozen', and`fruit, preserved (including olives)' lost their signi®cance in the analysis performed on the subsample.
Tomatoes (both items) were consumed more in the central and southern regions, especially in the south, which had signi®cant positive differences vs all the other regions for`legumes, fresh and frozen'. The northern regions were characterised by the highest intake of`vegetables, preserved', especially the northeastern one. Regarding fruit consumption, the northwestern area had a signi®cant higher intake of`fruit, fresh' vs all the other regions (Table 6d ). The`vegetables, fresh and frozen' intake that was slightly lower in the northwest area when considering the total sample did not show differences when analysing the subsample.
Oil and fats.`Olive oil' was still the king of fats in Italy (Table 3e ) without diversity between males and females. In general, gender did not show signi®cant differences, even though males have comprehensively higher intakes than females (Table 4e) .
According to age, the oil and fat consumption increased from the youngest to the oldest people. In particular,`olive oil' and`seed oil' had the lowest values in children (Table 5e ), but the signi®cance was lost for`seed oil' when performing the 538 analysis. Age did not cause signi®cant differences for the mean values of the other food items.
As usual, differences were detectable across geographical areas (Table 6e ): central and southern people consumed more olive oil than northern people, conversely the intake of`butter' was higher in the northern areas. High consumption of`margarine' characterised the northwest only. The centre had the lowest intake of`seed oil'. Other animal fats' had very low daily intake and the northwestern intake exceeded the northeastern and central ones.
Sweet foods.`Cakes, biscuits, pastries, etc' were consumed most, followed by`ice-cream' and`sugar', whilè honey, candies, jam, chocolate, etc' had the lowest intake, as expected according to the usual portion size (Table 3f ). Looking at the percentage of consumers,`cakes, biscuits, pastries, etc' and`sugar' showed values over 80%, while both`ice-cream' and`honey, candies, jam, chocolate, etc' did not reach 50%.
According to gender, males' intakes were higher than females' values even if only`cakes, biscuits, pastries, etc' (P`0.05) and`sugar' (P`0.001) showed signi®cant disparities (Table 4f ). The last ®gure was con®rmed also in the subsample analysis.
Children and adolescents had higher consumption than adults and the elderly for`cakes, biscuits, pastries, etc' and honey, candies, jam, chocolate, etc', adolescents had higher intakes of`ice-cream', adults of`sugar', the elderly were characterised by the lowest intake of`cake, biscuits, pastries, etc',`honey, candies, jam, chocolate, etc' and`icecream' (Table 5f ). Differences were slightly smoothed when performing the 538 analysis.
In the northern regions people ate higher quantities than in the central-southern areas (Table 6f ). In particular, the northwest had the highest intake of`honey, candies, jam, chocolate, etc' and`sugar', while the northeast showed the highest intakes of`cakes, biscuits, pastries, etc' and`ice-cream'. However, differences in`sugar' intake did not maintain the signi®cance in the subsample analysis.
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Mixed dishes and other foods. In Table 3g the mean daily intakes of mixed dishes and non-otherwise classi®ed foods are reported. The`ready-to-eat, ®rst course' group showed the highest value (37.7 g) followed by`vinegar, salt and yeast' (9.6 g) that, however, showed the highest percentage of consumers, mainly due to added salt. In particular, mixed dishes intakes represents an indirect indicator of consumption outside of the home. Dishes prepared at home were divided into single ingredients, while it was not always possible to do it for meals consumed outside of the home.
The general pro®le was similar for males and females apart from the consideration that males ate more than females for the majority of items, but differences were signi®cant for ready-to-eat dishes, ®rst course (P`0.001) and main course (P`0.05) only (Table 4g) .
Age class analysis provided higher values of mixed dishes intakes for individuals usually having meals in canteens, particularly at school (children showed the highest intake of`ready-to-eat dishes, ®rst course'; Table 5g ). For`ready-to-eat dishes, main course' the elderly showed the lowest intake.`Vegetable dishes' were mainly consumed by adolescents, but not signi®cantly in the second analysis of variance (P (n 538) ). Obviously, the item`baby foods' reached the highest intake for children (P`0.001). It decreased up to the adult age and it slightly increased passing from the adults to the elderly group.
Finally,`vinegar, salt and yeast' and`dietetic products and arti®cial sweeteners' showed daily intakes increasing with age class.
According to geographical areas (Table 6g) , the south had the lowest intakes of all ready-to-eat dishes and sauces and dressing' with the only exception of`readyto-eat dishes, main course' (meat or ®sh based), even though less signi®cantly (P`0.05).`Savoury snacks' and baby foods' were the only items not showing signi®cant disparities, even if other food items also lost in signi®cance when considering the subsample analysis (`ready-to-eat dishes, main course',`vegetable dishes', other dishes, sandwiches, etc',`dietetic products and sweeteners').
Water and drinks.`Fresh water' was the most consumed item (348.0 g) and obviously showed the highest percentage of consumers (96.1%; Table 3h ). This ®gure induced us to think that the data were somehow underestimated, which was con®rmed by the fact that the percentage of consumers of water (`fresh water' plus`mineral water') was 99.6%, and the consumers of non-alcoholic beverages (water plus soft drinks) reached 99.7%. Because of the impossibility of drinking nothing during a week the underestimation of water intake can be hypothesised.
Females drank more water (fresh and mineral) than males, even though not signi®cantly. Male intakes exceeded female ones for`fruit juices',`soft drinks',`tea, leaves' and all alcoholic beverages (Table 4h ) with signi®cant levels only for`wine',`beer' (P`0.001),`liquors' (P`0.01) and tea, leaves' (P`0.05). In the 538 analysis`tea, leaves' intake became not signi®cant, while the contrary happened for`coffee, powder' which became higher for males.
The elderly drank more`fresh water',`wine and sparkling wine' and`infusion and coffee substitutes' than all the other age classes, while they had the lowest intake of`soft drinks' (Table 5h) . Adults drank more`mineral water', beer',`liquors' and`coffee, powder', and adolescents`soft Food consumption in Italy A Turrini et al drinks'. Children had the highest intake of`fruit juices', whose consumption decreased with the increase of age class. Furthermore, children drank less water (both fresh and mineral),`beer' and`wine and sparkling wine' and they did not drink liquors at all. Alcoholic beverage consumption by young people was probably mainly due to recipes in which these were used as ingredients. The northern regions (particularly the northwestern ones) used more`mineral water' than the central and southern ones. The same occured for`tea, leaves' (Table 6h ). In general, the south had a minor intake for all beverages except for`soft drinks',`beer' and`liquors', which were consumed less in the central regions. The only food item not showing disparities was`wine and sparkling wine', even if`fresh water',`soft drinks',`beer' and liquors' also lost their signi®cance in the 538 analysis.
Effects of gender, age class and geographical area on dietary patterns
The following remarks are aimed at stressing the role of each factors on the observed average food intakes. In particular, the concordance of the two analyses of variance performed was taken into account in extrapolating the following considerations.
Gender. Differences between males and females were less important with respect to the age and geographical area factors. In general, males had higher intakes than females with few inversions (15a65 food items); this was probably due to differences in nutritional requirements. The only signi®cant disparities in favour of females were for crackers, bread sticks, rusks, etc' and`yoghurt'.
Males consumed signi®cantly higher quantities of 6a13 food items included in the group, meat, ®sh and seafood, eggs, dry legumes (but it was con®rmed in the 538 analysis only for`poultry' and`ham, salami, etc'), all items of alcoholic beverages (valid in both the analyses of variance), and ready-to-eat dishes (®rst and main course). The last ®gure indicates that males had meals outside home more often than females (see methodology).
Conversely, other dairy products (milk and cream), vegetables (apart from ripe tomatoes probably used for sauces), and oil and fats (apart from butter in the 538 analysis) did not present signi®cant disparity in the food intakes for the two genders.
Age. Slightly more complicated is the analysis according to the age class grouped into four modalities: children (`10), adolescents (10 ± 17), adults (18 ± 64) and the elderly ( b 64). The age class factor seemed to be important overall for most of the eight main food groups, but not for meat, ®sh and seafood, eggs, dry legumes (with the exception of`ham, salami, etc'), nor for oils and fats.
As expected, children had the highest number of food items with the lowest value of average intake vs all of the others. However, they were characterised by the highest intake vs each of all of the others for to`milk',`yoghurt' and`ready-to-eat dishes, ®rst course'. Adolescents showed the highest intakes vs all of the others for`bread and pizza', ham, salami, etc' and`soft drinks'. Adults had an intermediate behaviour with respect to each of all other age classes: only`beer' and`sugar' characterised this group in a positive way and`milk' in a negative one. Finally, elderly individuals were positively characterised vs each of all the others for crackers, bread sticks, rusks, etc',`fruit, fresh',`vinegar, salt and yeast',`wine and sparkling wine' and`infusion and coffee substitutes'; negatively for`cakes, biscuits, pastries, etc ',`honey, candies, jam, chocolate, etc' and`soft drinks'. In some cases children and adolescents together (AB) showed an opposite behaviour vs adults and the elderly (CD). In detail, AB had higher means vs CD for`cakes, biscuits, pastries, etc',`honey, candies, jam, chocolate, etc', savoury snacks' and`fruit juices'. Conversely, CD exceeded AB for`rice',`vegetables, fresh and frozen', fruit, fresh',`vinegar salt and yeast',`wine and sparkling wine' and`coffee, powder'. Finally, some food items were identi®ed as varying in direct or inverse proportion with age class. In detail, crackers, bread sticks, rusks, etc',`cheese',`tomatoes for salad',`vegetables, fresh and frozen',`fruit, fresh',`vinegar, salt and yeast',`wine and sparkling wine' and`coffee, powder' constantly increased with age. On the other hand, cakes, biscuits, pastries, etc',`honey, candies, jam, chocolate, etc',`ready-to-eat dishes, ®rst course' and`baby foods' showed the opposite trend.
These results highlight differences mainly due to tastes rather than to different nutritional requirements. Notwithstanding this being a cross-section analysis, the observed changes from an age class to next one are easily explained by the usual evolution of food preferences within the same individual through life. In fact,`fruit, fresh' intake was increasing from children to the elderly, showing an opposite path to`fruit juices' (even if not signi®cantly). It was con®rmed that`tomatoes for salads' and`vegetables, fresh and frozen' represented ingredients increasingly eaten as age increases. This was not true for tomatoes, ripe', whose average intake reached the highest value in the adolescent group (together with`pasta, not ®lled', usually associated with this). The elderly ate minor quantities of these two ingredients while preferring rice', like the adult group. Children ate more`ready-toeat dishes, ®rst course', mainly because they often have meals at school; this was con®rmed vs adults and the elderly for`ready-to-eat dishes, main course', but not for vegetable dishes'. The use of ingredients like`vinegar, salt and yeast' did not match the young people's preferences. They preferred sweet foods or dishes prepared with other dressings. The adolescents group showed the highest average intake for`bread and pizza',`ham, salami, etc', but also for`vegetable dishes' (even if not signi®cantly), all items characterising inexpensive consumption outside of the home.`Cheese',`wine and sparkling wine' and`coffee' had increasing average Geographical area. The analysis according to this factor con®rms that geographical area remained one of the major factors in¯uencing dietary pro®les. In this case, only a few items did not show signi®cant differences when performing the analysis on the whole sample (Table 6 , P (n 1978) ): poultry',`offal and unspeci®ed meat',`milk'`fruit, preserved (including olives)',`savoury snacks',`baby foods' and wine and sparkling wine'. However, the 538 analysis showed which food items more characterised the regional diets.
It can be observed that higher quantity of typically Mediterranean foods (bread, pasta and tomatoes) were consumed in the southern regions than in the northern areas. Instead, the northern regions diet included more rice than not-®lled pasta, while they consumed more pasta made with eggs and ®lled vs central and southern regions. Furthermore, some foods not previously usual for the Italian diet, like yoghurt and tea, were consumed more in the northern areas. Butter still remains more important in these regions than in other parts of Italy.
Some food items characterised the dietary pattern of single geographical area vs all of the others. The analysis of food items stresses that some traditional aspects still exist within each area. Therefore, rice intake was higher in the northwest where it is produced. Seed oil showed the lowest intake in the centre, where the olive oil intake was higher. Fresh and frozen ®sh and seafood had the highest mean intake in the south. Additionally, the south was particularly characterised by the lowest intakes of`ready-to-eat dishes, ®rst course'. This result complies with the higher intake of pasta as a single ingredient. In fact, this means that people preferred to consume such types of traditional dishes at home rather than outside their home.
Comparison with 1980 ± 1984 results
To complete the picture, a comparison with the previous nationwide survey (Saba et al, 1990) can provide more elements of evaluation (Table 7) . Notwithstanding the diversity in the adopted methodologies, the level of difference in the daily energy intake estimated in the 1994 ± 1996 vs the l980 ± 1984 survey (2162 vs 2709 kcaladayacapita) seems to justify an initial comparison.
As a general remark, the majority of food items had decreased their intake (24a45), 6a45 remained stable and 15a45 items increased. While total quantity slightly increased (1700 vs 1687 gadayacapita, 0.01%), energy intake decreased a lot (720.19%). This is due mainly to two elements: the diverse weight of water in the two diets and the reduction of richness in fats.
A combination of changes in food habits, also related to changes in work time scheduling such as the adoption of non-stop time-table in the public sector, and in the survey methodology, concurs to de®ne these results.
With regards to the increase of water, this was partially due to an increased use of mineral water, but it was also related to the fact that in the 1980 ± 1984 survey fresh water was not surveyed (it was based on food inventory and there was no question about drinking fresh water; Saba et al, 1990) .
The decrease of unspeci®ed meat was due to the instruction given to ®eldworkers to try to obtain the most accurate description of the consumed foods, even if not all sampled individuals complied with this.
The administration of an individual consumption diary in the 1994 ± 1996 study allowed us to better capture foods usually consumed outside the home, like beer, soft drinks and ready-to-eat dishes (prepared at home ready-to-eat dishes had been divided into single ingredients by means of recorded recipes).
Health and ®tness related issues are probably related to the increased intakes of`dietetic products and arti®cial sweeteners' compared with the decrease of`sugar and honey' usage that complies with the reduced intakes of many foods rich in fats. For instance, among cheeses the only stable consumption was of products with less than 20% fat, while those over 20% had lower intakes. Considering milk, skimmed and partially skimmed milk reached higher values, while full-fat milk showed a reduction. All oil and fats showed lower intakes in 1994 ± 1996 vs 1980 ± 1984. Fish and seafood (both fresh and preserved) had an increased intake while meat either remained stable or decreased, with the exception of`other meat' and`ham, salami, etc'.
Aspects of convenience and nouvelle cuisine are identi®able in the change in each food group. For instance, while the whole category`vegetables fresh and frozen' has increased, this is mainly due to frozen vegetables; the diminished intake of butter and other animal fats is due to all categories except for`cream' (data not shown).
It seems realistic to formulate the hypothesis that intakes of foods used as ingredients needing preparation at home have lost weight in favour of either half-prepared or ready-to-eat dishes Ð both included in the group`miscellaneous and mixed dishes' Ð and that is related either to their convenience (at home) or to their availability for consumption outside the home.
The results on items like`cakes, biscuits, pastries, etc', ham, salami, etc' and`savoury snacks' showing an increased consumption must be discussed. According to the disparities analysed in the previous paragraph, attention should be paid to the food habits of children and adolescents that seem to go in the opposite direction to healthy behaviour.
Discussion
The present study certainly presents several limits, mainly related to the dif®culty in collecting large amount of data, especially food data, in large-scale studies with the object of nutritional analysis. The ®rst limitation is represented by the The highest percentage of people declaring lack of time were located in the northwestern area (60.3%), the`lack of interest' was mainly found in the southern regions (37.4%), the percentage of`not available' people was higher in the northeastern area (23.7%), the survey was considered`too dif®cult' mainly in the northern regions (14.3% in the northwest and 15.4% in the northeast), problems in the household' was mainly claimed by the individuals in the central area (21.4%). According to the number of household components some percentage ®gures show the same pro®le across the four geographical areas. In fact, the percentage of answers indicating a`lack of time' for refusing was higher among individuals from household with three or more members vs one or two-member households. This was true in total (49.6% vs 30.2%) and for each of the considered areas. Instead, households of one or two members declared in a higher percentage vs the three-or-moremember ones, to be`not available' (20.1% vs 13.2%) or to consider the survey`too dif®cult' (16.6% vs 7.4%). Furthermore, they showed a slightly higher answer of`problems in the household' (9.5% vs 7.0%). Conversely, the`lack of interest' seemed to be a characteristic of the southern regions independently of the number of the household components. The selected sample was probably well motivated to participate in the study because of the burden implied by the compilation of such a set of survey forms. The analysis of the cited motivations for refusing the participation con®rmed such a statement. As a result the level of education of the sampled individuals was higher than for the whole population in the same period. This suggests that some food patterns that are apparently healthier than those estimated in the previous study (eg the reduction of fat intakes) could re¯ect the particular analysed sample.
Notwithstanding the hypothesised high level of motivation, a consistent part of the collected data were not complete and therefore underreporting food consumption (second step of data processing). Because of the impossibility of recovering the information such data were separated from the remainder. This subset will be studied ad hoc in order to investigate the source of errors in terms of the neglected foods and of the various explanatory factors surveyed. At this stage, the frequency distribution according to the strati®cation criteria was statistically tested (w 2 ) in order to verify the possibility of bias introduced in the percentage composition of the sample. Furthermore, the comprehensive dietary pro®le of the selected sample was compared to that of the excluded individuals, thus showing that the food intakes of this second group were systematically lower than those of the ®rst one except for two food items (`breakfast cereals' and`meat, preserved'), which reached the same daily quantity.
The authors are conscious of the high number of rejected individuals, but it was inevitable. An attempt was made to produce a totally controlled data entry software, but problems due to the low power of the available personal computers in the collaborative centres at the time of the collection led to this hypothesis being discarded. Ensuring data quality is one of the most dif®cult issue to be tackled (Turrini, 2000a) , especially with regard to the arrangement of an integrated database system (Turrini, 2000b) .
Although the sample was less representative than the initial one, this remains a large sample not particularly altered in composition according to the planned strati®ca-tion. Finally, the effect on total variance of taking several individuals from the same household was analysed. In the ®rst step, the average intakes of 14 main food groups in two series of seven groups of individuals (see (a) and (b) in the paragraph`Statistical analysis') were considered to calculate the Pearson correlation ratio Z. In both the cases the within-groups variance was signi®cantly higher than the between-groups variance, thus indicating homogeneity within the same household: (a) Z ranged (0.0 ± 0.2) for all food items, (b) Z ranged (0.0 ± 0.5) for all food items.
There is no doubt that individuals usually live in household of more than one member (only 15% of the sampled individuals were living alone), therefore the analysis of the usual behaviour should include this aspect. On the other hand this could make deeper the differences by reducing the total variance. Therefore, the illustration of dietary patterns was made according to standard life conditions, but the analysis of variance was carried out in a randomly selected group of individuals belonging to different households. As emerged by comparing the last two columns of Tables 3 ± 6, differences were better highlighted according to the speci®c individual attribute. This did not always produce a loss of signi®cance, in fact, in some cases the opposite was observed, especially in the analyses by gender and age class.
Conclusions
The present results were obtained by applying a complex procedure for collecting and processing data. Many other analyses would be possible because of the large set of recorded variables. For example, a subsample of 18 to 60-y-old people had already been analysed with regard to fat intake (Turrini et al, 1999a) . However, in this paper the main results illustrate the most relevant aspects of dietary patterns for the whole population.
The discussion has stressed the most controversial aspects of the adopted methodology in order to better interpret the reported data. Notwithstanding its limitations, it can be said that the 1994 ± 1996 study provided a necessary update of the information base on food intake Last but not least, the experience acquired conducting this large study will be useful for re®ning survey tools and data processing procedures according to the increasing needs of accurate data that the study of the relationship between nutrition and health (but it is also valid for other aspects of human life) requires.
